Purpose: To present the clinical features, management, and outcomes of 4 cases of bee sting injury to the cornea and conjunctiva.
O cular bee stings are rarely reported but have the potential to cause severe sight-threatening complications. 1, 2 We present the clinical features and outcomes of 4 cases of acute bee sting on the ocular surface and a review of the literature.
CASE 1
A 46-year-old woman presented with photophobia, blurred vision, and pain immediately after being stung by a bee in her left eye while riding a motorcycle. The visual acuity of the left eye was measured by counting of fingers. Slit-lamp examination (SLE) of the left eye showed a retained bee sting in the deep corneal stroma near the limbus at 10-o'clock with surrounding corneal infiltration and edema (Fig. 1A) . The anterior chamber showed mild flares and cells. Left side facial sensation was below normal. The results of examination of the right eye were unremarkable.
The stinger of the bee was removed immediately, and necrotic tissue around the sting was removed by a partial keratectomy. The patient was initially treated with topical antibiotics (ciprofloxacin 4 times per day) and topical steroids (prednisolone acetate 4 times per day). On the third day of treatment, the anterior chamber reaction had decreased and the patient no longer experienced facial numbness. Corneal infiltration gradually decreased in density over 1 month (Fig. 1B) , and visual acuity improved to 20/20.
CASE 2
An 18-year-old man consulted an ophthalmologist with a complaint of painful visual loss 5 hours after his right eye was stung by a bee. On examination, visual acuity was 20/50 in the right eye and 20/20 in the left eye. SLE revealed conjunctival hyperemia, chemosis, and a corneal epithelial defect in the right eye. A bee sting on the midperipheral cornea had penetrated into the stroma. Corneal infiltration and edema were noted around the sting (Fig. 1C ). The stinger was immediately removed from the cornea under topical anesthesia. A topical antibiotic (tobramycin ointment 2 times per day) was applied. Corneal infiltration and the anterior chamber reaction decreased gradually after administration of the topical steroid. By the 2-week follow-up, visual acuity had improved to 20/20, anterior chamber reaction had regressed, and subepithelial scarring was evident.
CASE 3
A 43-year-old man presented at the emergency department with severe right eye pain resulting from a bee sting incurred 2 hours previously. Visual acuity was 20/30 in the right eye and 20/40 in the left eye. SLE of the right eye showed conjunctival hyperemia, chemosis, and a bee sting in the conjunctiva near the limbus (Fig. 1D ). There was no corneal infiltration or anterior chamber reaction, and the result of fundus examination was within the reference limit. The stinger was removed immediately, and no complication was noted during follow-up. The stinger (black arrow in Fig. 1D ) was removed ( Fig. 1H ), and scanning electron microscopy showed the ultrastructure of the stinger (Fig. 1I ; scale bar: 1 mm) and the tip of the stinger (Fig. 1J ; scale bar: 30 mm). 3
CASE 4
A 30-year-old man presented with eye pain, photophobia, and a foreign body sensation 1 hour after his right eye was stung by a bee. The patient had received laser in situ keratomileusis surgery 2 years previously. On examination, visual acuity was 20/20 in both eyes. SLE revealed a conjunctival laceration at 8-o'clock with focal corneal stromal infiltration and an epithelial defect. A bee sting at the periphery of the cornea had penetrated through the laser in situ keratomileusis flap, tearing the flap. The anterior chamber showed moderate flares and cells. The stinger of the bee was removed immediately, and the lacerated conjunctiva and corneal flap were repaired ( Fig. 1E ). Amikacin and cefazolin eyedrops were administered, and topical steroid was carefully administered 1 day thereafter. An epithelial cell ingrowth along the suture was detected 2 weeks later ( Fig. 1F ), but it regressed after removal of the suture (Fig. 1G) . At the 1-year follow-up, visual acuity was still 20/20 but subepithelial scarring was evident.
DISCUSSION
Ocular bee stings may present in a penetrating, immunologic, or toxic form or as a combination of all 3 forms. Although the response to a corneal or conjunctival bee sting is usually local, a generalized reaction such as anaphylaxis may occur in some patients who have experienced previous bee injury. Complications associated with ocular bee stings may involve the cornea, conjunctiva, anterior chamber, lens, optic nerve, or extraocular muscles. 1, 2, [4] [5] [6] It is thought that pain, hyperalgesia, and inflammation reactions associated with bee stings are most likely the result of injected bee venom, rather than the stinger itself. 7 The whole bee venom was composed of polypeptides, enzymes, amines, and so on. Major active peptidergic components of bee venom that resulted in inflammation and pain were apamin, mast cell degranulating peptide, phospholipase A2-related peptide, and melittin. 8 Chen et al 8 presented that mast cell degranulating peptide and phospholipase A2-related peptide and melittin caused more pain-related reactions, whereas only apamin and melittin produced thermal and mechanical hypersensitivity. Apamin, which comprises about 2% of bee venom, is a neurotoxin that blocks neurotransmission via a potassium ion channel blockade. 1, 4, 9, 10 In particular, melittin comprised over 50% of whole bee venom was the most potent peptide to cause inflammation and hypersensitivity. 8 The 3 cases with corneal bee stings (cases 1, 2, and 4) presented with corneal edema and infiltration are the most common presentations reported in the literature. Interestingly, removal of the bee stinger decreased corneal edema within a day. Case 3 had a lesion of the conjunctiva that resulted in hyperemia and chemosis. The facial numbness experienced by case 1 may be possibly caused by apamin and melittin. Recently, Chen et al 11 and Hao et al 12 showed that peripheral mitogen-activated protein kinase signal transduction pathways may play some roles in bee venominduced nociception and inflammation. A bee sting injury that is not treated immediately may result in a more severe corneal inflammation condition similar to viral keratitis and require long-term treatment with topical steroids. 13 Endothelial cell density may decrease at a late stage. 14 All our patients were stung while riding scooters or motorcycles, which are the most popular modes of transport in Taiwan. The patients reported that they saw the bodies of the bees when they were injured, but they did not keep them. However, all cases arrived at our institute with retained stingers on the cornea or conjunctiva.
Treatment of corneal bee stings consists of removal of the sting from the stroma followed by treatment with antibiotics and/or topical steroids. Because retained stingers are difficult to remove, surgical intervention is usually required. Attempts to manually remove the stinger may result in retention of stinger fragments within the cornea, especially when barbed stingers are involved. In some cases, the stinger can be removed intact by corneal incision along the injured plane or by keratectomy. It is important to note that stingers should be removed as soon as possible because they may release venom.
DeBroff et al 15 presented that the bacteria were cultured in about 14% of corneal foreign body cases. The results of cultures in these 4 cases were negative. Because a corneal sting is considered as an embedded foreign body, topical antibiotic eyedrops are recommended because the possibility of infection cannot be ruled out. Corticosteroids have been used alone or in combination with antihistamine to suppress inflammation resulting from venom. 1, 2, 6, 16 All 3 cases of corneal stings were treated with topical steroid 1-3 days after the injuries were incurred according to the extent of corneal edema and the anterior chamber reaction. If infection is suspected, steroid should be carefully administered under antibiotic coverage. In our study, 1 case of a conjunctival sting was not treated with steroid because the ocular inflammation was not severe after the stinger was removed.
In conclusion, ocular surface bee stings may cause penetrating, immunologic, and toxic injuries. Care involves examination, diagnosis, emergent surgical removal, antibiotic coverage, and/or topical steroids.
